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AMENDMENTS TO THE CLAIMS 



This listing of claims replaces all prior versions and listings o 'claims in the application: 



Listing of Claims : 



1. (Currently Amended) A method for defining a 
second region of a digital image, the digital image including 
characteristic of a first visual texture of the first region and or 
characteristic of a second visual texture of the second region, 
receiving a user input providing a training set of pixel i 



boundary separating a first region fn<| 
ne or more color arrangement! 
e or more color arrangemen s 
he method comprising: 
exhibiting sample color 



arrangements associated with the first and second visual texti res: 



training a learning machine to classify learning machi le input sets based upon the 



training set, each learning machine input set including a pixel 



of interest and neighboring d: 



and being derived from pixels in the digital image; 

determining using a using the trained learning machii 
arrangem e nts, which pixels of the digital image satisfy criteri i 
associated with the first region or second region, by inputting learning 

j an indication of a region to which each of the pixe s of interest belong ; 



for classification as bein; 
machine input sets 



outputting a 



d e termining using a l e arning machine, based o 



e of the color arrang e n 



which pixels of tho imag e satisfy criteria for classification as 
identifying pixels of the digital image that are detenr 

classification as being associated either with the first region 

decontaminating the identified pixels to define a boundary 

and second regions by separating pixels of the digital image 



sociat e d with the second r g e«k 



ed not to satisfy the criteri; 
the second region; and 
the boundary between 
pixels associated with th 



fir 



irst 
fast 



region, the second region, or the boundary . 



(Cancelled) 



4. (Currently Amended) The method of claim 2, wh e rei v 
machine is a support vector machine. 



claim 1, wherein the learn n 
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5. (Currently Amended) The method of claim 2, whereiy: claim 1, wherein t he learnpi 
machine is a neural network. 



6. 



(Currently Amended) The method of claim 2, wh e rei a claim 1, wherein 



machine is configured to provid e an output classifying th e pi? 
indicating the indication represents a probability of the pixel 
first region and a probability of the pixel of interest b eing ass 



elbeing considered, th e outpuft 
»f interest being associated 
•ciated with the second regi|n 



(Currently Amended) The method of claim 6, wh e r e 



the output wherein the ind 



is a floating point number between a lower number and an up ?er number, the lower 
indicating a one-hundred percent probability of the pixel of ir terest b eing associated with 
second region, and the upper number indicating a one-hundre i percent probability of the 
interest being associated with the first region. 

8. (Previously Presented) The method of claim 7, where in: 
the lower number is -1 and the upper number is 1. 



9. (Currently Amended) The method of claim 7, further comprising: 

converting the floating point number to an integer 
integer, the first integer indicating a one-hundred percent pro|abili 
being associated with the second region, and the second 
probability of the pixel of interest being associated with the 



a first integer and a sec di <1 
ity of the pixel of intere t 



i mteg jr 



f rst 



indicating a one-hundred 
region. 



10. (Previously Presented) The method of claim 9, wherejin: 
the first integer is 0 and the second integer is 255. 

1 1 . (Previously Presented) The method of claim 9, when in: 
the criteria for classification as associated with the fir t region includes having an 

that exceeds a first threshold; and 



n' : ger 
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the criteria for classification as associated with the sepond region includes having 
integer that is less than a second threshold. 

12. (Previously Presented) The method of claim 1 1 , whei 
the first threshold is 170 and the second threshold is 

13. to 14. (Cancelled) 



15. (Currently Amended) The method of claim 1 , wherei i 
set of pixels selected includes pixels located within a particul ir 



16. (Previously Presented) The method of claim 1 5, v 

the particular range is 20 pixels from either side of thd boundary. 



17. (Currently Amended) The method of claim 1, wherei i: 
the neighboring pixels represent neighborhood of pix i h 



s one of a three-by-three 
of pixels, a five-by-five square of pixels, and a seven-by-seveh square of pixels. 

1 8 . (Currently Amended) The method of claim 1 7. 
the pixel of interest b e ing consider e d is located at a cejnter of the neighborhood of 

1 9. (Currently Amended) The method of claim 1 , whereiji: 
the learning machine is a neural network; 
the neural network includes hidden nodes and gating 
a gating node is associated with a corresponding hidden 

configured to determine, based on a location of the pixel 
contribution the corresponding hidden node makes to an outplit of the neural network. 



claim 1 4 , wh e r e in: the tra li : g 
range of the boundary. 



i Lodes; and 

node, the gating node bei|g 
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(Previously Presented) The method of claim 1, furtht 
constructing from the identified pixels a boundary m< 
digital image are the identified pixels. 



21 . (Previously Presented) The method of claim 1, when in decontaminating produce 
opacity mask, the method further comprising: 

constructing from the identified pixels a probability n ask; and 
combining the opacity mask and the probability mask 

22, (Previously Presented) The method of claim 21, whe: ein: 
combining the opacity mask and the probability mask includes multiplying the op|ci 

mask with the probability mask. 



23. (Currently Amended) The method of claim 1, wherei i 

the digital image and the second region is a background of th ; 

decontaminating includes: 

excluding from the identified pixels a pixel that has 
changing colors of a pixel that includes both foreground 

the changed identified pixels include only foreground colors. 



24. (Currently Amended) A method for defining a boundary 
second region of a digital image, the digital image including 



characteristic of a first visual texture of the first region and oi e or more color arrangemeri 



comprising: 
tc that indicates which pixel 



the first region is a foregro 
digital image, and 

foreground colors; and 
and background colors so 



ir of 



separating a first region 
< ne or more color arrangement 



characteristic of a second visual texture of the second region, 



a the method comprising: 
receiving a user input providing a training set of pixel ; exhibiting sample color 



arrangements associated with the first and second visual texti res: 



training a neural network to classify learning machine 



input sets based upon the tr 



ii ng 



set, using backward propagation, each learning machine inpu 



set including a pixel of inte ;ej 



and neighboring pixels and being derived from pixels in the c igital image; and 



determining based on an output of a n e ural the neural letwork which pixels of the 
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image satisfy criteria for classification as associated with the 
inputting learning machine input sets and a location of the pb 



irst regio n or the second redjo^, by 
el of interest and outputting a 



indication of a region to which each of the pixels of interest b slong; and 



d e termining based on an output of the neural network which pixels of the image si 



criteria for classification o 



isociated with the second 



region 



wherein the neural network includes a gating node ass ociated with a correspondin 
hidden node, the gating node being configured to determine, 1 tased on a location of the pb fel 
interest a pix e l being consid e r e d , a contribution the correspor ding hidden node makes to i a 
output the output of the neural network. 



25. (Cancelled) 



26. (Currently Amended) The method of claim 24, 
neighboring pixels represent n e ighborhood of pix e ls is one ol 
five-by-five square of pixels, and a seven-by-seven square of 
interest being consid e r e d is located at th e center a center 



of tf e 



the 

a three-by-three square 
ixels, pix e ls; and the pixel 
square of pixels. 



of p x< 



27. 



(Currently Amended) The method of claim 24, furthe - 
training the gating node to determine, based on the lo( 
consid e red , a contribution the hidden node makes to the outp t an output of the neural neivc 



comprising: 
ation of the pixel of interest 



28. (Currently Amended) The method of claim 27, furthe : 
training the hidden nodes to classify pixels of the digii 



comprising: 
image as either associatec v : 



the first region or associated with the second region, wherein he training of the hidden no ie 
occurs during the training of the gating nodes. 

when in th e n e ural network includ 



29. (Currently Amended) The method of claim 24, ¥ 
input nodes configured to receiv e further comprising: 

receiving input information specifying the location of |the pixel being considered u| i | 
input nodes; and and to provide 
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providing the input information to the gating node. 



30. (Currently Amended) The method of claim 24, wh e rein th e neural network includ) 
input nodes configured to receive further comprising: 



receiving input information specifying the color an 
neighborhood of pixels via input nodes; and and to providi 
providing the input information to the corresponding 



t of the corresponding | 
ridden node. 



angibly stored on 
a second region of a digital 



31. (Currently Amended) A computer program product, 
computer- readable medium, for segmenting a first region anc 
the digital image each r e gion including one or more color arr mgements 
a first visual texture of the first region and one or more color irrangements 



second visual texture of the second region , the product comprising instructions operable t 
a processor to: 

receive a user input providing a training set of pixels Exhibiting sample color 



arrangements associated with the first and second visual texti res: 



train a learning machine to classify learning machine 



set, each learning machine input set including a pixel of inter ;st and neighboring pixels ai d 



that ar e character! 
characteristic 



nput sets based upon the tra 



being derived from pixels of the digital image; 

determine using the trained learning machine bas e d ( 



arrangements which pixels of the digital image satisfy criteri; 
associated with the first regio n or the second region, 



for classification as being 
by inputting learning machine input 



outputting an indication of a region to which each of the pixe 



s of interest belong ; 



d e t e rmine based c 



t mor e of the color arrang e n 
satisfy criteria for classification as associat e d with the second 



which pix e ls of th e h 



region; 



identify pixels of the digital image that are determine( 
classification as being located either in the first region or the 

decontaminate the identified pixels to define the 
regions by separating pixels of the digital image into pixels a|sociated with the first regio 



not to satisfy the criteria fo 
;econd region; and 
bouniiary between the first and sgf* 



second region, or the boundary . 
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32. (Currently Amended) A computer program product, 
computer-r eadable medium, for segmenting a first region anc 
the digital image e ach region including one or more color 
a first visual texture of the first region and one or more color 



1 angibly stored on machine a 
a second region of a digital 
gements 



irrangements characteristic i f 



character 3t : of 



second visual texture of the second region the region , the product 
operable to cause a processor to: 

receive a user input providing a training set of pixels 



comprising instructions 
J xhibiting sample color 



arrangements associated with the first and second visual texti res: 



train a neural network to classify learning machine in] ut sets based upon the traini i£ 



using backward propagation, each learning machine input set 



including a pixel of interest 



art : 



neighboring pixels and being derived from pixels of the digit; 1 image; and 



i input that s e lects a portion of the first regio i and an input that selects a >e tien 



of th e s e cond r e gion; 

determine based upon an output of the neural networkj which pixels of the digital ijjnifee 



satisfy criteria for classification as association with id e ntify p xels, based on the inputs an l- 
color arrangements of th e first and second regions, located in the first region or ; and iden if 



; e ments of the 



irst and second r e gions, loc - 



pix e ls, bas e d on th e inputs and th e color arrangt 

the second region by inputting learning machine input sets an 1 a location of the pixel of i|te|fjest 
and outputting an indication of a region to which each of the >ixels of interest belong; 



wherein the neural network includes a gating node ass ociated with a correspondinj 



hidden node, the gating node being configured to determine, >ased on a location of the pi: ej 



interest, a contribution the corresponding hidden node makes to the output of the neural n ft ork . 



